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Riding Soundness – Comparison of Subjective with Objective Lameness 
Assessments of Owner-Sound Horses at Trot on a Treadmill 
 
Lameness is a symptom indicative of pain/injury of the locomotor apparatus. Lame 
horses generally should not be ridden. However, owners´ ability to assess lameness 
has been questioned.  
This study´s aim was to use subjective lameness assessments and objective gait-
analysis to generate a descriptive overview of gait asymmetries in owner-sound 
riding horses. 
 
235 horses were subjectively assessed in a field study. Owner´s perception of their 
horse’s orthopaedic health was recorded through an online survey. 69 horses were 
re-evaluated by gait-analysis at an equine hospital. During trot on an instrumented 
treadmill, the gait was subjectively scored using lameness grades from 0/5 (sound) - 
3/5 (moderate lameness). Asymmetries in head (HDmin) and pelvis (PDmin) 
movement and weight-bearing were quantified simultaneously. 
 
The prevalence of subjectively scored lameness grade ≥2/5 was 55% during study 
part 1 and 74% during study part 2. Movement asymmetry of head and/or pelvis 
exceeding HDmin ≥12 mm and/or PDmin ≥6 mm was found in 57% of the horses. 
58% showed weight-bearing asymmetries between contralateral front and/or hind 
limbs of ≥3% body mass. 
 
Objective gait-analysis showed considerable variability of movement and weight-
bearing asymmetry values, sometimes independent of the clinical lameness grade, 
especially in the forehand. Several horses with grade ≤1/5 had asymmetry values 
above mentioned thresholds. The clinical relevance of the assessed variables is 
therefore not conclusive. 
 




Zusammenfassung auf Deutsch 
 
Lahmheit weist auf Schmerzen am Bewegungsapparat hin. Grundsätzlich sollten 
lahmende Pferde nicht geritten werden. Doch ob Pferdebesitzer Lahmheiten 
erkennen können, wird hinterfragt. Das Studienziel war, durch subjektive 
Lahmheitsuntersuchung und objektive Ganganalysen einen deskriptiven Überblick 
über Gangunregelmässigkeiten von Pferden zu generieren, die von ihren Besitzern 
als orthopädisch fit eingeschätzt wurden.  
 
235 Pferde wurden in einer Feldstudie auf Lahmheiten untersucht. Vorab wurden die 
Besitzer über die orthopädische Gesundheit ihrer Pferde befragt. 69 Probanden 
wurden durch eine Ganganalyse klinisch reevaluiert. Hierbei wurde ihr Gang 
subjektiv mit Lahmheitsgraden 0/5 (lahmheitsfrei) - 3/5 (moderat) beurteilt, während 
sie auf einem instrumentierten Laufband trabten. Bewegungsasymmetrien des 
Kopfes (HDmin), Beckens (PDmin) und Belastungsasymmetrien wurden zeitgleich 
quantifiziert. 
 
Die Prävalenz von Lahmheiten ≥ Grad 2/5 betrug 55% bei Studienteil 1 und 74% bei 
Teil 2. Bei 57% der Pferde war HDmin ≥12 mm und/oder PDmin ≥6 mm. 58% zeigten 
Belastungsasymmetrien zwischen kontralateraler Gliedmassen von ≥3% 
Körpermasse. 
 
Die erhobenen Werte von Bewegungs- und Belastungsasymmetrien zeigten eine 
beträchtliche Variabilität z.T. unabhängig vom klinischen Lahmheitsgrad, besonders 
in der Vorhand. Einige Pferde mit Grad ≤1/5 zeigten Asymmetrien über den 
objektiven Grenzwerten, was die Interpretation bzgl. der klinischen Relevanz von 
objektiven und subjektiven Werten erschwert.
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Riding Soundness – Comparison of Subjective with Objective Lameness 
Assessments of Owner-Sound Horses at Trot on a Treadmill 
 
      Highlights: 
 
- High occurrence of mild to moderate lameness scores in owner-sound horses. 
- Owner´s perception of their horse´s soundness was incongruent with veterinary   
examination. 
- Moderate agreement and positive correlation of subjective with objective methods. 
























Table 1: Prevalence of subjective lameness grades of 235 horses assessed in study part 1; n (%). 
Lameness grade Front Hind Overall 
not more than 0/5 118 (50.2%) 51 (21.7%) 25 (10.6%) 
not more than 1/5 66 (28.1%) 84 (35.7%) 82 (34.9%) 
not more than 2/5 50 (21.3%) 98 (41.7%) 125 (53.2%) 
not more than 3/5 1 (0.4%) 2 (0.8%)  3 (1.3%) 
The columns Front and Hind denote the number of horses, where the highest grade of subjectively 
recorded lameness for the limb pair(s) did not exceed the lameness grade stated in the first column. The 
column Overall denotes the number of horses, where the highest grade of subjectively recorded lameness 
for either limb pair did not exceed the lameness grade stated in the first column. Therefore, this is not 
necessarily the sum of the numbers of Front and Hind. For example, 25 horses were sound on all four 




Table 2: Results of subjective assessment and absolute mean values of objective measurements of the 
69 horses in study part 2. 
 
 Front Hind Overall 
Prevalence of subjective lameness grades; n (%) 
not more than 0/5 16 (23.3%) 13 (18.8%) 3 (4.3%) 
not more than 1/5 24 (34.8%) 20 (29%) 15 (21.7%) 
not more than 2/5 27 (39.1%) 33 (47.8%) 46 (66.7%) 
not more than 3/5 2 (2.9%) 3 (4.3%) 5 (7.2%) 
Kinematic data; mean ± s.d. (range) 
HDmin (mm) 11.2 ± 9.3 (0.1-41.4) - - 
HDmax (mm) 12.0 ± 8.6 (0.7-36.9) - - 
PDmin (mm) - 5.3 ± 5.0 (0.1-24.4) - 
PDmax (mm) - 5.9 ± 5.6 (0.02-26.3) - 
Kinetic data 
dFzpeak (%bm) 2.9 ± 2.3 (0.02-10.8) 2.7 ± 2.1 (0.03-11.3) - 
 
 
Table 3: Absolute values (mean ± s.d.) of the objective measurements per lameness grade (n=69 
horses).  
 
                              Front                            Hind  
Lameness grade   n |HDmin| |dFzpeak|               n |PDmin| |dFzpeak|            
  0/5                       16    6.7 ± 6.4 mm  2.2 ± 1.8%bm     13   1.7 ± 1.4 mm 1.8 ± 1.1%bm 
  1/5                       24 10.2 ± 7.2 mm 2.1 ± 1.7%bm     20   5.3 ± 3.1 mm 2.3 ± 1.6%bm 
  2/5                       27   13.3 ± 9.9 mm 3.8 ± 2.6%bm     33    6.0 ± 4.8 mm 3.0 ± 2.1%bm 







          
Fig. 1: Agreement of subjectively assigned affected limb with the corresponding objective data of OMC and 
GRF. Data points coloured in red indicate cases of disagreement between subjective and objective assessment. 
L, left-sided lameness grade 1-3/5; R, right-sided lameness grade 1-3/5; subjectively assessed sound horses 
(grade 0/5) were excluded in this graph; n=53 for horses with findings in the front limbs; n=56 for horses with 
findings in the hind limbs. The upper and the bottom line of the box indicate the 25th and 75th percentile. The 







Fig. 2: Agreement of subjective assessment with OMC and GRF measurements for front and hind (n=69). L, 
left-sided lameness; R, right-sided lameness; Sym, symmetric gait; Horses classified as L or R in the objective 
measurements exceeded the respective thresholds; horses classified as Sym had values below the thresholds. 
Blue fields indicate agreement of assessment, red fields indicate disagreement of assessments. The darker the 





      
 
Fig. 3: Association between objective OMC and GRF measurement and subjective lameness assessment of 
the front and the hind. Red-coloured data points indicate cases of disagreement in identifying a presumably 





Fig. 4: OMC vs GRF front (left) and hind (right), considering the thresholds; The box indicates the 
mentioned thresholds, which were applied to the data: 3%bm for GRF, 12 mm for HDmin, 6 mm for 
PDmin. Data points are further categorised and color-coded by lameness grades: grade ≤1/5 (green) vs 




Supplementary item 1: 
 
Table 4: Mean OMC and GRF values per subjective directional lameness grade (n=69)  
 
 Veterinary grading front   side   n        HDmin dFzpeak front 
   –2.5 left   1 –41.41 –4.11 
   –2 left   7 –17.89 –3.42 
   –1 left 13 –2.50 –1.53 
     0 symmetric 16 –1.26 0.82 
     1 right 11  7.03 0.87 
     2 right 20  10.53 3.50 
     3 right   1  19.27 6.63 
 
 
    
Veterinary grading hind   side    n        PDmin dFzpeak hind 
   –3 left    3 –13.68 –6.54 
   –2 left  22 –4.21 –0.55 
   –1.5 left    1 –2.70 0.62 
   –1 left  16 –1.95 –0.99 
     0 symmetric  13  1.22 1.19 
     1 right    4  3.80 1.72 
     2 right  10  7.48 2.96 
